Multiple evolutionarily conserved enhancers control expression of Eya1.
Eya1 is a homolog of eyes absent in Drosophila, and essential for various organ formations in vertebrates. Mouse and chick Eya1 shows dynamic expression pattern in early development. We identified ten independent Eya1 enhancers by screening evolutionarily conserved sequences. They exhibited enhancer activities in Hensen's node, neural tube, migrating neural crest cells, otic vesicle, olfactory placode, cranial ganglia, and somites at HH6-17 of chick embryo. The sum of the enhancer activities of the enhancers covers the endogenous expression domains of Eya1 common to chick and mouse. Enhancer activities were also observed in species-specific expression domains such as trigeminal ganglia and brain. Mutational study of one of the enhancers revealed that the enhancer is composed of positive and negative cis-regulatory elements. Thus, we successfully identified a comprehensive group of enhancers around Eya1 locus, which are probably involved in the control of the complex expression pattern of Eya1 in vivo.